INTRODUCTION
The California Floristic Province (CFP) is an area of high floral biodiversity with about 4500 plant species, including a large percentage of endemic and threatened taxa (Myers et al. 2000; Brooks et al. 2002) . The CFP is usually defined as the Pacific drainages extending from the Klamath Mountains in Oregon, USA, to El Rosario, Baja California, Mexico, at 30uN latitude (Hickman 1993) . The Mexican part of the CFP has lower rainfall than areas to the north, transitioning to desert at about 30uN (Minnich and Franco-Vizcaíno 1998; Gonzá lezAbraham et al. 2008) .
The CFP of coastal Baja California can be broadly classified as consisting of three scrub communities (Garcillá n et al. in press) . (1) Coastal sage scrub consists of a mixture of evergreen and summer-deciduous species and is a common coastal community from Santa Barbara County, California, to Santo Tomá s, Baja California (Rundel 2007) . (2) Maritime succulent scrub (also known as succulent coastal matorral) is the common coastal community to the south of coastal sage scrub and consists of a higher proportion of succulent species, often widely spaced; maritime succulent scrub can be found in southern San Diego County, California, and extends to the southern limit of the Province (Rundel 2007) . (3) Chaparral, characterized by evergreen sclerophyllous shrubs, is primarily an inland community, but is also found in isolated patches on the coast, for example at Torrey Pines State Park in San Diego County, where it is called maritime chaparral (Keeley and Davis 2007) . It is commonly agreed that, among the scrub communities of the southern CFP, plant species diversity is highest in the maritime succulent scrub of Baja California, with a peak in the southern part of this community from 31u to 30uN (Peinado et al. 1995; Riemann and Ezcurra 2007; Rundel 2007) . No part of the coastal CFP in Baja California has been given legal protection under federal or local laws (Riemann and Ezcurra 2005) .
The town of Colonet (31u59N, 116u129W) is about 180 km south of the border with the United States (US) on Mexican Federal Highway 1 on the Pacific coast of Baja California. Bahía Colonet (Colonet Bay) is formed at the mouths of two rivers, the Río San Rafael and-just a few miles to the souththe Río San Telmo (Roberts 1984; Baja Almanac Publishers n.d.). Punta Colonet (Colonet Point) is a coastal basalt mesa along the north bank of Río San Rafael, surrounded on three sides by sheer cliffs ca. 80 m high. Punta Colonet is more or less congruent with Colonet Mesa; the latter is defined here as the area south of the road to San Antonio del Mar, which passes along the southern limit of Johnson Ranch (a site name used in many early collections). Colonet Mesa forms the southern limit of an area of spectacular botanical diversity extending to at least Eréndira, about 25 km to the north (Fig. 1) .
In 2006, the Mexican government announced plans for a container port at Colonet, with an associated town, infrastructure, and railroad following the Arroyo Seco/Río San Juan to San Matías pass and continuing on to the US (F. Ochoa Pineda, M. Carignan, C. O. García Zendejas, and J. Gleason, Report on the proposal to develop a port at Punta Colonet, Baja California, Mexico. ELAW & Defensa Ambiental del Noroeste, unpubl. report [2008] ). The primary purpose of this port is to add capacity to US-Asian trade; initial capacity is estimated at 1-2 million TEUs (twenty-foot equivalent units), with construction of a city of up to 200,000 inhabitants (Dibble 2008; F. Ochoa Pineda et al., unpubl. report [2008] ). The outline of the port as authorized (Secretaría de Comunicaciones y Transportes 2006 will span the coast from approximately the southern tip of Punta Colonet, past Río San Rafael, to the mouth of Río San Telmo (Fig. 1) . The published outline of the port does not address or authorize any terrestrial impacts. The recent contraction of world trade has made this port less economically viable, at least in the short-term, but government officials continue to insist the port will be built (Anonymous 2009; Madrigal 2009 ).
Punta Colonet is known for its vernal pools and associated flora (Moran 1984; Bauder and McMillan 1998; Clark et al. 2009 ), including the largest vernal pools known from the CFP in Mexico (Moran 1984) . The area also contains a number of local endemic plant species, as well as significant populations of many taxa listed by the US Endangered Species Act and the California Endangered Species Act (Moran 1984; Clark et al. 2009 ). Little has been published about the flora or fauna of the region. The goal of this paper is to develop a preliminary list of the vascular plants of the region and a map of the vegetation of Punta Colonet.
BACKGROUND
Vernal pools are seasonal wetlands. Underlain by an impermeable layer, the pools fill during the wet winters and dry up during the summer (Solomeshch et al. 2007 ). The standing water in the spring excludes flooding-intolerant generalists, resulting in a unique flora with many endemic plants. Vernal pools also support a number of rare and endangered animals such as fairy shrimp (Branchinecta sandiegoensis Fugate), provide breeding habitat for amphibians such as the western spadefoot (Spea hammondii (Baird)), and are important habitat for migratory wading birds (Skinner 1994; Solomeshch et al. 2007; Clark et al. 2009 ). Loss of vernal pools has been high throughout California, and the most significant loss of habitat has been in San Diego County, where 95-97% of vernal pool habitat has been destroyed (U.S. Fish and Wildlife Service 1998; Bauder and McMillan 1998) .
The only list of vernal pool plants of Baja California, and one of the few papers describing the region, was published by Moran (1984) . The original extent and subsequent anthropogenic loss of vernal pools in Baja California have not been quantified, but even in 1984, a number of the known pools had been lost. Moran noted that Colonet Mesa harbors Orcuttia californica in ''undoubtedly its largest stands,'' as well as Eryngium aristulatum var. parishii and Navarretia fossalis. Since that time, there seemingly has been no effort to track any of these populations (U.S. Fish and Wildlife Service 2005), in spite of the potential importance of these populations to the genetic diversity of each species (Griggs 1984) . All three taxa are listed under the US Endangered Species Act.
Three ''local endemic'' plant species have been described from the Colonet region. They are confined to the coast near or on Colonet Mesa (additional undescribed locally endemic taxa in Dudleya are discussed below). The early plant collector T. S. Brandegee discovered Centromadia perennis (Greene 1896; Lindsay 1955) . Centromadia perennis is a vernal pool specialist known from the southern tip of Punta Colonet to ca. 2 km north of San Antonio del Mar. Historically, it occurred near San Quintín (Moran 23516 [SD] ), and was thought to be extirpated there, but a small population has recently been rediscovered (Vanderplank 2010) . Reid Moran collected extensively in the study area from 1946 to 1983 and documented the distribution of many species in the area, including the discovery of Berberis claireae (Moran 1982) . Berberis claireae was known (before the collection noted below) only from arroyos and watercourses from Arroyo Hediondo (5 km north of the study area) to near San Antonio del Mar within a few km of the coast. Hazardia ferrisiae is a local endemic species (with a larger distribution than the foregoing) that is known from hills a few kilometers from the coast from Punta Cabras to Camalú (Clark 1979) .
Adenothamnus validus is a monotypic genus restricted to Baja California from Rosarito to Colonet. The type specimen was collected by T. S. Brandegee in 1893 at Johnson Ranch (Keck 1935 ), a few kilometers north of San Antonio del Mar (notes on the location of this collection can be found in annotations attached to the herbarium voucher DS635046 at CAS). The species has not since been collected south of Arroyo Hediondo (e.g., Moran 30013 [SD]).
Another highly threatened taxon in the study area is Mammillaria louisae. This species is known from only a few locations near San Quintín; the most northerly collection is from the ''mouth of the Arroyo San Telmo'' in 1960 (Moran 8261 [SD] ). Because the other known populations have been reduced or extirpated (J. Rebman, pers. comm.), this population-if it still survives-may be very important to the persistence of this species in the wild.
The most narrowly restricted taxa known from the region are two (possibly three) morphologically distinct Dudleya that occur only on Colonet Mesa. These populations, probably related to D. blochmaniae, are distinct and restricted to specific areas on the mesa (Dodero 1995) . Pending formal description, we refer to these populations here as Dudleya Species 1 and Dudleya Species 2. Species 1 has only been collected at a few localized areas of the mesa, in an area of perhaps 100 ha. Species 2 is known from an area of perhaps less than 10 ha in heavy clay soils. Although the exact taxonomic rank of these taxa within Dudleya has not been determined, they are obviously highly threatened due to their limited distribution. Fig. 1 . Map of the Colonet region, showing the three study areas and the outline of the proposed port. The three study areas are shown in distinct colors. The Footprint is the area presumed to be affected most by the development of the port. The Mesa is hydrologically isolated and contains all the known vernal pools in the area. The Buffer is an area about 10 km wide that samples the flora of the surrounding area. The area officially authorized for the port is shown in white.
METHODS
This study is intended to document the known flora and vegetation of the Colonet region in relation to the potential threat from the proposed port development project. Because the scope of the proposed port and associated infrastructure is currently unknown, we compiled information reported in public documents (newspapers, web sites, and local planning documents) that would shed light on the size and potential impact of the port. Published news articles have spoken of a port the size of the ports of Long Beach and Los Angeles, with a town of 200,000 inhabitants or more and a railroad connecting the port with the US. Because of limited resources and infrastructure in the area, the port will presumably have to generate electricity, produce desalinated water, and dispose of municipal waste on-site or nearby. Some news reports have spoken of housing being built on Mesa San Telmo (to the west of Highway 1 between Río San Rafael and Río San Telmo) and Mesa San Jacinto (the next mesa to the south). Municipal planning documents show planned ''low density'' development for the mesa, presumably housing and recreation (golf), with a narrow strip on the unbuildable cliffs left as a protected area. A summary of project alternatives has been published (Secretaría de Comunicaciones y Transportes 2002).
Preliminary Flora of the Colonet Region
To develop the list of vascular plants that could potentially occur in the area, we drew on four main sources: (1) a list maintained by M. Dodero and colleagues; (2) various field trips, including a collecting trip in June 2008; (3) the field collection journals of Reid Moran, Robert Thorne and Frank Gander; and (4) plant associates listed on herbarium labels from the area. Preliminary searches were made of the databases at the Mexican Biodiversity Information Network (CONABIO 2008) , by taxon, and at San Diego Natural History Museum (Rebman 2008), by taxon, latitude-longitude, locality, and collector. For taxa not found in these databases, we searched in the herbaria at Rancho Santa Ana Botanic Garden (RSA), California Academy of Sciences (CAS, including the Dudley Herbarium, DS), San Diego Natural History Museum (SD), and The Huntington Botanical Garden (HNT). When we had access to the label text (i.e., all except some specimens accessed online), we georeferenced the locations or confirmed the georeferencing already made. Georeferencing was facilitated using maps (Baja Almanac Publishers n.d.), a database of place names provided by the Bajaflora database (Rebman 2008) , and the ''Google Earth'' application. No attempt was made to confirm the identification of species on specimen sheets. Nomenclature was updated to that used by the Bajaflora database and the Checklist of the Vascular Plants of San Diego County (Rebman and Simpson 2008), using treatments found at Flora of North America (Efloras 2008) Only taxa currently represented in herbarium specimens are included in the list that follows. Several non-native and weedy species were observed but not vouchered, including: Atriplex semibaccata R.Br., Brassica tournefortii Gouan, Bromus madritensis L. subsp. rubens (L.) Husn., Chenopodium murale L., and Nicotiana glauca Graham.
Delimitation of Regions
In order to determine the possible impact of a port on the flora of the region, we defined three areas of interest within an overall study area (Fig. 1) . These areas are defined by prominent geographic features (escarpments and roads).
Footprint.-The Footprint of the port consists of the area where reports have described possible development of a town (Secretaría de Comunicaciones y Transportes 2002): Mesa San Telmo and Mesa San Jacinto, extending from the coast inland to Highway 1 and including the riparian areas of the San Telmo and San Rafael rivers west of the highway. While this area is presumably much larger than that necessary for development (ca. 2-3 times the current area of Ensenada), it contains the areas most amenable to development, many of which are currently extensively farmed, with little native vegetation in upland areas.
Mesa.-The Mesa is the part of Punta Colonet south of the road from Colonet to San Antonio del Mar, including the dunes and lagoon around San Antonio del Mar. This area is often referred to as Mesa de Colonet (Moran 1984) . This area contains almost all of the vernal pools and sandstone outcrops in the region, and was an area of particular interest to biologists before the port was announced. The Mesa is rather flat, underlain by basalt, about 80 m above sea level, and hydrologically isolated from the rivers and arroyos to the south and north. While the center and east sides of the Mesa have been extensively altered by grazing and agriculture, much of the southern and northern parts harbor seemingly intact native vegetation with few introduced species.
Buffer.-To understand the possible impact of the port, and to include species from the area that had not been collected from the two above areas, we defined a Buffer area that extends ca. 10 km to the north and east of the Mesa and Footprint, excluding areas south of San Vicente that are intensively farmed. The surface areas of the Footprint, Mesa, and Buffer areas are ca. 190 km 2 , 130 km 2 , and 480 km 2 , respectively.
Vegetation Map
A photomosaic of the peninsula was obtained from Terra Peninsular, AC. This is a true-color image made during late spring of 2004, a very dry year, with a resolution of about 10 m 2 /pixel, and georeferenced against 1:50,000 maps produced by INEGI (Instituto Nacional de Estadística y Geografía, Aguascalientes, Mexico).
In 2008, we identified distinguishable vegetation classifications for the Mesa, and we traced polygons for each vegetation type and transferred them to a GIS program. We visited the area in March 2008 to confirm the classifications made from aerial photos, and to correct the maps due to changes in land use since 2004. Aerial photos are lacking for the extreme west edge of the southern part of the mesa, so these areas were mapped in the field on foot and with a map.
RESULTS AND DISCUSSION

Preliminary Flora of the Colonet Region
We found 1180 plant specimens in the study region that we could georeference to one of the three areas of interest: Footprint, Mesa, or Buffer. These specimens were used as the primary data for the flora presented here.
The preliminary vascular flora of the Colonet region (Appendix 1) shows the 435 distinct taxa (species, subspecies, varieties, and hybrids) occurring within the study area. Of these taxa, 383 are native. Excluding subspecies, varieties and hybrids, the flora has 424 distinct species, of which 373 are native. The list includes 35 taxa endemic to the Baja California peninsula-of which five are local endemics-and 17 taxa that are near-state endemics.
A number of taxa found in the study area are listed as rare or protected. The CNPS Inventory lists 52 taxa, including 18 taxa on the list 1B (''Plants rare, threatened, or endangered in California and elsewhere''). We subdivided the results by species found in the Footprint, Mesa and Buffer (Table 1 ). This analysis gives us a very rough idea of the proportion of biodiversity attributable to each of the three areas. Note that these numbers must be taken as only a rough estimate-sources of error include different collection efforts for the areas, the fact that an exhaustive search for specimens was not made, and changes in habitat and land use since the collections were made (note that some taxa are vouchered with very old specimens, some over 100 years ago). But, even with these caveats, much of the biodiversity of the region is found in the Mesa and Buffer regions; indeed, the only region in which all five local endemic species are known to occur is the Mesa. The Footprint has a distinctly less diverse flora, as measured by this list, which may be surprising given the large riparian area encompassed by the Footprint. Possible reasons for these differences include edaphic factors, the larger area of the Buffer (about 2.5-3.5 times larger), unknown differences in collecting effort, and-we believe-the extensive areas already converted to agriculture in the Footprint. However, between two and 21 endemic or near-endemic taxa are unique to one-and not the other two-areas and would be threatened by development.
In June 2008, we spent two days collecting in the Colonet region. We found a specimen of Berberis claireae in a canyon at the south end of the Mesa (30u57.7509N, 116u17.8079W). This is the first population known from south of San Antonio del Mar, and expands the north-south range of this species from ca. 12 km to ca. 35 km. This collection suggests that there may be other novel plants to be found in the region.
Vegetation Map
It is inherently difficult to classify coastal scrub vegetation (Rundel 2007) , in part because of a large number of local endemics with limited range. Our classification is based on regionally-developed descriptions of maritime succulent scrub, coastal sage scrub, and maritime chaparral (Keeley and Davis For each study area, the number of species, subspecies or varieties that occur uniquely in that area, and the total number of taxa known from that area, are shown as ''unique'' and ''total'', respectively. The first number for each area represents the number of taxa that could be lost from the study region if that area were destroyed, and the second number represents the number of taxa that would be included if that area were completely protected. The final column is the total number, for the study region, of taxa for each classification. Local endemics are species found only in the Colonet region and include two undescribed taxa. Endemics are species endemic to the Baja California peninsula; near-state endemics are species endemic to the state of Baja California that extend slightly into San Diego or Imperial Counties in California. CNPS Lists 1-4 include plants listed in the California Native Plant Society's Inventory of Rare and Endangered Plants. CNPS List 1B taxa are those considered globally endangered, threatened or rare.
2007; Rundel 2007), which attempt to create broad classifications, in part by combining dominant congeners (such as Salvia spp.) that share structural and phenological characteristics.
The communities we mapped include: 6. Riparian and lagoon.-Arroyo San Antonio and Arroyo El Salado join and flow to San Antonio del Mar, where they form a lagoon behind the beach. We included approximately the last 2 km of the arroyo and the lagoon in Fig. 1 . Salt marsh was not mapped. The vegetation map for Punta Colonet is shown in Fig. 2 . It must be noted that land use has changed since this map was made (Jun 2008), and there has been additional destruction of native vegetation. The major native vegetation types shown on the map are maritime succulent scrub and maritime chaparral, the latter dominating the south-central part of the peninsula. We believe that this is the largest extent of maritime chaparral in the CFP in Mexico.
A study of vegetation along a transect from Colonet to the Sierra San Pedro Má rtir has been conducted using phytosociological methods (Peinado et al. 1994 ). This study reported one mid-elevation and three low-elevation vegetation types that seem comparable to our classification. Although we used different methods to identify vegetation types, our coastal sage scrub appears to be identical with their Salvio munziiArtemisietum californicae, and our maritime succulent scrub includes their classifications Bergerocacto emoryi-Agavetum shawii and Roso minutifoliae-Aesculetum parryi. Our maritime chaparral is similar to their Adenostometum fasciculati, which they recognized as an upland, transitional, fire-maintained vegetation occurring no lower than 150 m elevation. We cannot evaluate the role of fire in the maritime chaparral in the Colonet region (see Van Dyke and Holl 2001) , but many of the co-occurring species of the presumed inland climax vegetation type were absent. Because of the different species composition, we expect that the dynamics of Adenostoma fasciculatum-dominated chaparral differs between coastal and inland locations, emphasizing the regional uniqueness of maritime chaparral.
The dimensions and distribution of vernal pools are apparent from Fig. 2 , with four large pools located in the middle of the Colonet peninsula. These pools are unique in Mexico, and probably in the CFP south of Santa Rosa Plateau (Riverside County, California), by virtue their depth and size. Even though they are heavily impacted by agriculture and grazing, these pools still maintain a number of vernal pool species, including the locally endemic Centromadia perennis. These pools support the only known extant population of Orcuttia californica in Baja California. Other notable vegetation areas are the active dunes and lagoon system around San Antonio del Mar, and the large stabilized dune on the southwest side of the mesa.
The number of taxa documented for the region is large-435 in total, 383 native-but perhaps not surprising. Two comparable floras have been reported from the CFP of Baja California. One is that of Punta Banda near Ensenada (Mulroy et al. 1979) , with 258 taxa-208 native-observed in a much smaller area of study. The other is for Greater San Quintín, 60 km south of our study area, with 429 taxa, of which 351 are native (Vanderplank 2010). The area of Greater San Quintín is less than 50% of the area studied here, and the degree of disturbance and urbanization is much higher. Collecting Plants and Vegetation of Colonetefforts for both these studies were more intense than for the results presented here. We feel sure that continued collection will reveal many more species in the vascular flora of the Colonet region. This paper points out some of the possible impacts that development could have on the flora of the Colonet region. The two sub-areas of highest floristic biodiversity are the Buffer, followed by the Mesa, although the Mesa with its vernal pools has a larger number of CNPS Inventory 1B plants and harbors all five of the local endemic taxa. Colonet is at the center of an area of ''high species richness and endemism,'' which has also been identified by gap analysis as important for vascular plant conservation in the Baja California peninsula (Riemann and Ezcurra 2005, 2007) . Given the high floral diversity found, and the large number of endemics and threatened taxa in this limited area, we recommend that Colonet Mesa (Punta Colonet) be declared a protected area. 
